Development of photosynthetic biomaterials for in vitro tissue engineering.
Tissue engineering has opened a new therapeutic avenue that promises a revolution in regenerative medicine. To date, however, the translation of engineered tissues into clinical settings has been highly limited and the clinical results are often disappointing. Despite decades of research, the appropriate delivery of oxygen into three-dimensional cultures still remains one of the biggest unresolved problems for in vitro tissue engineering. In this work, we propose an alternative source of oxygen delivery by introducing photosynthetic scaffolds. Here we demonstrate that the unicellular and photosynthetic microalga Chlamydomonas reinhardtii can be cultured in scaffolds for tissue repair; this microalga shows high biocompatibility and photosynthetic activity. Moreover, Chlamydomonas can be co-cultured with fibroblasts, decreasing the hypoxic response under low oxygen culture conditions. Finally, results showed that photosynthetic scaffolds are capable of producing enough oxygen to be independent of external supply in vitro. The results of this study represent the first step towards engineering photosynthetic autotrophic tissues.